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Dear Mr. Caton:

RECEIVED

'Jue l' 21994'
'L:fDERAi. COMMUNK;AT/CWS COIlfM~''' ....

Cf'FICEQ=fCCRETARY ~iQ~

Pursuant to Section 1.1206 of the Commission's Rules,
notice is hereby given of an ~ parte communication regarding the
above-referenced proceeding. The instant notice is being
submitted in duplicate.

Several questions were raised at the July 7, 1994
American Enterprise Institute Telecommunications Summit Conference
concerning the competitive bidding process and how specific
bidding procedures would affect the narrowband PCS auction. Peter
Crampton, Associate Professor of Economics at the University of
Maryland, has prepared an analysis of two issues raised at the
Conference. They are entitled "Adjusting the Bid Increments in
the Nationwide Narrowband PCS Auction" dated July 9, 1994 and
"Comments on the Narrowband PCS Response Channel Auction" dated
July 2, 1994. Those papers were given to a member of the
Commission Staff by Professor Crampton at the Conference.

Please associate this material with the record in this
proceeding on behalf of Paging Network, Inc.

Sincerely,

REED SMITH

W. Hunter
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cc: Evan Kwerel, Office of Planning and Policy
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RECEIVED
e-..... die NlITOwb8Dd PCS ..... Cb-nea AudloB

Peter ClwDtaa, 2 July JJt4 Que f 21994
FEDERAl.COMMIlN/CA'OONS COMMISSION

~..... the ........d AucdGD U..... for tlae 12.5 kIIIl ...... C~CfOFSECRETARY

The ute of I MIld bid auction for the 12.~ kHz reaporue channel liceJlles hu .veral
shorteomi.np: (1) tile bkld1na ltrlteliel are unMCe....ily compla., (2) DO information pta
revealed in tho aucdoft proonI, (3) blddcn caanot tdcq...ly oxprcll dcmanda for muldple
Iiceoa. (..) the: offtctont aareption of UceDIII acroa IQraph.1c areal 11 dlscouraaed. and
(~) it Is virtually IIIlpOIII»Je to purehale the same froqueocy ICI'OII afeU. As a mult of these
shorteominal. the auction outcome is likely to be inefficient. '

The Third Report, at 22, identifies Ilmplicity u the princtpal advantlle of the ICI1ed bid
auction. Detpite ita IIIBpIe mea, tbe Iealed bid auction impoMt a burden on firm. to develop
complex sar_,in. Plrma must try 10 estimate wbat the ftfth hiPoat bid will be and then bid
sliPtlyaboYe it. nil it an eDOl1OOU.Jy difticuJt caJeuladon, .IDee It Involva atimadna the
valuations of all competitors. It il certainly poelible that lOme bidden with hip valuea will
sueu incorrecdy and tbey will fail to let a license. The complexity is mqnifted for bklclers
auemptinl to lllrepte many licelllel.

One reuon for the complexity i. that no information it revealed in the auction proco...
Thil preveRti bkldert from rcvisina their bids in Him of new information. It allO reduce.
iovemment revenues. since the winner's cune i' more severe with lreater uncet1&inty.

With the propoeed ..aid bid auction, a bidder cannot expreu differiq values baled on
the number of Ilee•• won In an area. A firm may value its fint license in an area much
more or Ie•• than itt *ODd. The propoeed ..zed bid auction does not permit I bidder to

CXPI'Oll theae value differcDCCI.

on. pllft ltJ'ODIIy ditDouf'llCll eflJcient liCMle ..,...uona in two way.. Pine. the plan
make. it impoulble for a bidder to purch.. lhe lime rapolile channelacroll re.lonl.
second. the plan makeI it unllaly that a finn will be able to purcbue all the licenses it
deairea for I.D etlicieDl .repIion. Tho firm i. likely to end up with holel in ill .."pdon
becaUil of ueexpeceed)y ... bicll on a few lanlel. With .1IaIed bid auction, the arm does

not have the opportuaity to reapond to thete hiah bidl.

The FCC', &flUll'llDli for uti,. the leIled bid auction ill thil CODtext are: (1) die licenIeI
are 01 Jow value relldve to tile COlt of conductinl more complex auction., (2) the pouibility

of collusion amonc few bidders i. reduced with a sealed bid auction, (3) the r.cl for

reveallq informatioll in the auction isles., bocaule of informadoo mwled in prior aLKOtionJ.
(see Third Repon It 29.) However, there is little reason to think &hat the liceue value. will
be low. Acquirina tbeIe Itc:u.l is the only way incumbent finns can let responae charmel'
for two-way pqina .rvicea. In addition, there is little reuon to think that the number of
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bidden win be ImIU. Muy bidden are ".ible for the MTA llce~ and more denlCly
populated BTA Jan•. Btddiq activity then i. likely to be intenle. makinI collu.ion
unlikely. Finllly, Information revealed in the prior auctions is not directly applicable to the
respoftle channel auction. The earlier auctions involve a different set of bidden. biddina on
different typea of lice.... Moreover. information fro~ the earlier auetiona is of liUle help to

bidden hopina to buil4 efllcient ...reaations.
A......... oIa OnI ....tIaI~

An onI 8IueDdl1I11Cdo1l would rwcIuce or olimiDMe many of tho problem. dllcUllDd.
above. A11boulh it cloe, not"r u much ftcxlbllity u the .lmullaJD)U1 multiple round
auction. an oral leqUeIltial auction doe. live bidden the opponunit)' to react to a Ifeal deal
of information. Ful1ber. aD oral leCluential auction i. not lipiftcantly more COIdy to

adminilter than a -aid bid auction, and from a bidder's pcnpective it ilslmpler. Much or
the lamina inherent iD the _led bid auction i. UMeCeIIIJ')' in the oral auction.
AUdIDD PreeedUrtl ,...MTA ...._ 0 .....

"" recommeDd Ibe follow.. auction procedUl'll for the MTA relpOnae chaDnellicen••.
The delia- il IimUar to the oql -.,.ndII auction to be ulld for the IVDS MSA lic;el1lH.

1. The MTAo licenIeI are BOld in a lequence of 51 open outcry auctions. The order of the
auctions il from larplt to ....Ielt MTA. The auctioftl are conducted OYer two days. II In
~ble 1. More time i, liven for the early, more valuable, MTAs.

2. In each open outcry auction, the four Iicenlel (A. D, C, and D) within &he MTA are
auctiofted sI"""'tJll«llaly. 11le auctioneer display. the four hiah bids and bidder numbers. as
well u the minimum bldl.

3. Th bid. a bklder rai_ • bkldiq card and Iboutl out the laDle and amount (We for
Sx lt

) or jUlt the lice.. (WDW). lmplylq &be minimum bid on D. AD ourcry of WA and BW

makes the bidder the hip bidder on A and B at the minimum bid. A bidder can be the hiah
bidder on up to two Iieouea.

4. Bid incrementa are adjUllecl by the auctioneer at itl IOle dilCretion.

,. The biclcU.... wIIeI biddin,lCtivlry cease. on alllieenlel &lid die auctioneer

declara tile auction c101ed. The four biBh bidders chen ailn a Hlah Bid Acknowledlmont
Porm and _mit an upfrom payment.

A key el..... of the 80w ....n it Ihe lilnultueoul IIle of all lieInIH wkbin an MTA

u.i.,. clwlneJ lpICiflc bida. TIli. I.ivoI che bidder. muimum ftellibiliCy in expreuina vaJua
for multiple channell, IdJlCent channels. or particular cbaMell. Bidderl may value a lIeCOnd
license more or lea t.bu the Ilr.. they may pref.r adjacent CblueJl, IIId they may value

havins the tame channel acroll an a88resation of MTAs. Tbia dclip allows biddel'l to

2
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.xp......... valuadoDi ill a .implc and trIDIpII'eDt way. As a relUlt, auction efficiency and
pwernment revellUOl an:0fthaDced.

An alternative woukI be to make the bid, non-channel-IlpeCUlc, u is done in the IVDS
auction. In this cue. me four hiP bicklers would win and they would select cbInnIla in the
order of their hJ&h bidl. This method is inferior for two reuona. First. it preventa bidder.
from directly exprellilta values for acljllClllt or panicular channell. Second, biddina su'ateaia
become much more complex, siace to evaluate dle premium for ftnt. IeClOnd. or third choice
bidders mull auea whit chanDellllecdons the other bip bidden would make. With non­
cbanael-spectftc: bid., ocmdueti. the auction is .lIlhtly euler for me aucdoneer; however. it
II much more dilicult for tile bidders. Thi, alternative should be rejected. It is leu efficient
and yleldl lower reven .

Ulinc the oral .,d.1 auction for the MTA rDIpOIIIC clwulel. ia conailtent with d1e
FCC'. cIe.lan phiiOlOPbY oxp~ in the second and Third Reports. The oralllquential
auction oWen many of tbe advantqes of the simultaneOus multiple round auction with lowor
operational COlt. TheIi. round ...led bid auction propoeed by the FCC i. inconsiltent
with che FCC'. -laD phiJOIOPIlY. when one makes realiltlc UlUmptiOns about the value of
the retpOnle channell, the excent of value interdependencies. and the operational coat savina­
from a _eel bid deIiIn. The MTA re&pO_ channels are of subllantial value. there are
sianificant value interdepcndencJea. and the cost savina' of the aealed bid auction are dwarfed

by the lOllS in JOYe......u revenues.
Conareu directed the FCC to tldo'lan and tat multiple alcernative medlodolOliel under

appropriate circumlCanCa.- 47 U.S.C. I 309(J)(3) (See $econd Repon at lIS.) However, the
Ule of a acaled bid auction tl1lO1 appropriate for the MTA relpOftIe channell. Linle would be
learned from such an experiment. l114eed, the FCC already intends to &est finale round sealed
biddinl in rile IVDS auction for RSA lice.l. The added value from an additional teat with

the respo..... channels il nealilible.
In eoatrue, the Ule of the propoled oral MqUential auction would have enormous

experimental value. Should the limul1lneOUl multiple round auction bave unfore_n
problems. the oral sequential auction would be a natural allefnltive. In this event, the FCC
mighl coOlider uti. oral ICq\IOmlal auetioDi for bl"Oldband PCS. The PCC's experience with
thi, auction form for the retpODII channels would be of areat value. The Iltperiment i.
especially relevaDt. lince dae four 12.5 kHz re~ channel. wkhin an MTA are anaIoaou,
to the four 30 MHz bands or four 10 MHz band. within an MTA in brOidband PCS.

AuetloD ........ ,..... BTA ....... ClauD.

The CMe for ICIIed bid auctions Is ItrOnpf for the BTA liceDMl, .ha they .... worth
much leu than the MTA license. and there are fower elilible bidder.. Nonethelea. even for

3
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BTA lice~, the on1 leqUIatiai form is preferred in 101I1O tUeI. In pattlcular, the licenses
in more cIInIIIy populalDd BrAs are apt to have IUbirantial value and many bidden are
elilible to bid. On balance, we recommend that the oral tequcntJalauetion be uled for BTA
licensel.

The ITA auction would follow the lime procedurel u the MTA auction with the
followin, modUleatioM:

1. The BTA licenleS are I01d in a eequence of 492 open outcry auction,. The BTA
lice... an .fOUPId by MTA•• In eICh blcldi. 1OtIion, all BrA. widttn • ahen MTA are
auctioned ill....,. from J&rpI& to amallelt. nil til MlUrai ,roupina liven the
importaJlCC of MTAI ill deftnil1l aeoIraphic martets for PCS. It .110 foItan an MTA
lIarepdon of BrAI. The bidd1na IIIIiona are conduc*, from lar... to nanllt MTA as in
1\ble 1. 1be 492 luetionl are conductecl over four clays (Ibout S minutes per ITA).

2. In ClCb open outcry auction. Ibe four licenses (E, F, O. aDd H) within the ITA are
auctioned IimuJIIJIIOUIIy, \1Ii. chan..1tpeeific bid•.

Some 1_ popua.d BYA, may bave only a few eli.ibIe bidden. For IheIe 8'I'AI. a
sealed bid auction could be ulld. However, the pin from dol.. 10 II lInaU It bolt.

Switchi.. auetioa tonne bued on the number of bidden in • BTA is likely to have bilher
adminiltl'ative COItI (u well u biaher COllI to the bidders) than limply Itick.ina with the oral
leQueDtiaJ aucdoa. The oral auction should proceed quickly with few bidden and low values.
Moreover. the concern about collusion in this cue is mi9pided. While it is true that
collulion i. eaaicr witb few bidders, the gaiD from coIludina in thi. cue is small. A firm
would not ri* dllqualilcallon from all FCC auctions u well u criminal penaltiellO _ve •
few dollars Qn a lea • .-Iy populated BTA rapon.e channel lice....

4
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~I2CEIIII2D
AclI...i.lIIe....-.. tile NlI!GIlwhie NUTOW..... PCS~ 'JW12 1994'-- -.. ~DfR.4J.~

...C,..,.., , July JJ94 ~.. ~.1l/'l.'I'&-l.o...
'·,..~'CF 'WI~~Gb

A critical element or the siJllulaneoul multiple round auccion i. the bid iacnsment. With' Cf:'S&:."'I1ErARY~~
proper &djultmeat of the bid incretDent, the auction will come to a timely clOlUre and yet
allow bidden to expreII.mall ditf'erences io vaJua.dons. Without proper adjustment. the
auction will not cloee in a reuonabIe amount ot time or it will share the undesirable
propenlel of ••illlie IeIIed bid auction. In wh. fOJlowl, I propoee. method for adjuatina
the bid Increment in tile natioBwide narrowband PeS auction. ne method hal been designed
and tested ulina • detaJIed limuladon of tM nationwide auction.

The Iimul1l.nlOUl multiple round auction il DlOIt similar to 1ft Enalilh auction. In an
Eqlilh auction. the aucdoIleer pla)'l a key role in adjultina the bid increme. throupout the
auction. With a IlmultlDeOUl multiple round auction. adju.tment of rile bid increment is even
more important for twO reIIOIll. First. there is a significant amount of time between rounds
(ay. an hour), rather dian. a lew 1ICOftd. as In an English auction. Adoptina a pate that is

~

too slow would Idd clay. to dle auction. I'I1ber than minutes. Second. becau. there are many
items for ale in the limul1aMW1 multiple round auction. many more rounds are needed to

reach cloture than in III ~Itab auetion for a sinaJe item. A. bid ICtivlty till., it becomes
more likely that it will '*e teYeral rounds for the price of a particular type of licel\lC to

increase by a liftlJe bid increment.
The importance of the bid increment stem. from the fact that it is unlikely thai bidders

will bid much aboYe me minimum bidl in any round. A. in aa BDalilb auction, there is little
reuon to rille a bid by much more than the bid increment. DoiDiIO needlelily exposes the
bidder to the riat of lMvi. money on the table. A bidder knowa tbal if ill bid is not the
hilhelt in mil round it will have an opportunity 10 bid again in lublequent rouDds. Given the
great uncertainty about wIleR bidden are likely to drop out, biddtna near the minimum bid is
a prucknt ter'lte1Y. Thi. _ ..y hu been recommended by lOVeI'I1auction exporu.

Of eoutle, • bidder could bid well above the minimum bida in aD effort to buten the
auction. But this iDdlviduallCrion is unlikely to be effective. OCher bklderl will limply shitt

to the other licenICI and COIltinue with the minimum increments. The biddar could place a
blah bid on all liceRMI, thereby forclna a rapid pace. But this IUltelY invoIvu enormous
risk (the possibility ot -....ctal withdrawal penalties) for tittle pin (a more timely closure
and a reduced rilk of. declared ftnal round). Moreover, there il a free-rider problem. Every
bidder has the incentive to let the other bidden take the risk of overbidding. Timely closure
it unlikely to be UlUred by the aaretsive behavior of individual bidders.

A timely eau.n 1111_ die CUl"I'mt plIO Is unlikely.

The PCc·, current plan i. to Ule. bid increment of the ,reater of lOI per MHz-pop or
S~ of the prior hlah bid. NABER and PCIA proposed doubling tile Increment in the earl)'
rounds ($.02 per MHz~pop) and then halving the increment in the later rounds (2.5~ in stage
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2). 8MecI on a llmul8don of the nationwide: auction, I have c.timated1he number of rounds
to clote u a fuJlCtion of the fiDll ale price of a SOISO lieeDle. The '.lmulatioll ulUmes the
NABER·PCIA plan: an laaemcnt of the .reatef of 5.02 per MHz-pop or ~ t in stale 1 and
t.01 per UN.... _ 2.5C in etaa- ~. S.... ~ IlIArta \,\.hon tl.o.o 0116 1'0_0••"ft.. 10 ..C,'.~ "t~.

Ul wlJ"cu w "'.·pIM lVUW. "ftu u. r",'- prupullU \U1C pealer 01 ~.UI or ~,..}, me
number of round. would be similar, since it hu a slower initial pace. but raltel' pace at the
end of the auction. I __• bidden adopt the conservative strateiY of bktdins near the
minimum bid on the lice... that repretent the best value, aiven the bidders· preferences.

I haYe CCJIJdur;ted 1'" Ilmulilions with various parameters. I vary the amount of
common and private u....inty. the number of bidders, U well u other valuation
parameten. Fiprc: 1 *'wi a plot of the number of roundl In each Itqe u a function of the
final price of a 50150 IIceDle. The ranae of ftnal prices for a ~O/'O kHz license (SiD million
to $90 million) wu ehoIea arbitrarily, without any knowJedee of bidder values. It i.
impouible to predict what the ftnal price will be - the auction price may be Ie.. than $10
millioll or more than S90 million. Nonetheless, it is possible to draw ~veraJ coDClulions
from the .lmuladonl:

• The IlUIBMr of depends mostly on the final price. A doublina of priccl increases
die aUJllber of by 21.

• There i••_t ~ion in the number of stale 2 rounds. Thil II becaUiC; with few
bidder' It _y .. several rounds for prices to increase by the bid increment.

• If the ftJlll lite ptIc:e is above $20 million. it is likely that more than 60 rounds will be
needed to reacb o'-ure. In 1.284 out of 1.31S cuea (97.6~). more than 60 rounds were
needed. Ewn willi a ftnal price between $10 mimon and $20 milUon. there is a
alant *_-.t more than 60 rounds will be needed.

By m. the bours of biddin& and shortina the timo between roundl In the first stile
to 45 minu•• It il ......le to conduct about 60 rounds in the five dayllClleduled for the
DIlloawldeaucden. HCJWever. it 11 unlikely that 60 rounds wiD be ..mete.. uDleu prices are
below $10 minion or bid increments IU'C adjusted during the auction. Under the current plan,
there II a sipillant riB that additional time will be needed for the auction to reach a natural
end.

PrIIIldiplll ~.. ilia-.t Adjutmeot
There aN I. bMic prlDCiples for an effective method of IdjultiDa the bid increment:

I• .ft." It II bat CO have a wee bid increment early. wbell tbere ate many
bidden. A I incnIlIIe1It quickly brines the price level to a point where bidders art £0

drop .. I. eM 111'1, rounda, bkldina activity i. great and there i. DO COlt to a Jarp
incre~. TIle large increment limply saves valuable rounds - rounda that are better used at
the end of the auction.

2
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2. ENllrrtIJIl. 1bYfarcl the end of the auction, the bid increment should be small, allowina
me bklcl•• to up.......... clifrerenca in valuations. A .malJ iftClement increuel efficiency
and lovemment revenue.. It reduces the importance of pml. aad IUately.

3. RIIII1Iu:6 .'JtC'IIIIWIII til tiM", tM:Iivity falls. As biddins lCdvity drop. the bid
increment should rail. The belt way 10 measure biddiI1l activity i. the number of new bids in
the prior rouncllCroil aU Ian... Thil ia a better measure than the number of new high
bids. siDee it ia pouibJo for there to be .reat activity with all the lCtivity concentrated on a
sinale licente. Thla would happen if a particular license wu relatively underpriced. Since the
lieen_ uo IUbatkutll, it il imponaat to UJe the lIIlI'M bid increment (adjustina for the sia of
the license) 11:I'0Il .U Jfccaac•• WAivers should not be counted u new bid', ,inc:e a waiver
doea not iDdbte • willi.... to rat. prices. Indeed, waiven may be u" by bidder. who

are unwilllD& to bid under lhe current bid increment, but who ue hopeful that the increment
will falJ In IUbiequent round•.

4. AwM ,.",... In ,. bUt i1tcrYNnt. The bid increment Ihould decline ,radually
wldl biddlDa activity. t.arae dropl (SlY. droppilll from 101 to 5. when lCtivity falls below
I pardcuJat level) ifttrOduce more complex strate,ies. For example, bidden may UJe waiver.
strateIiall)'t lllticipad.. a IUle drop in the increment. Faced widl a lup drop in the
increment. bidders 1ft more apt to reatet a prior bid.

s. MtJpt IIIId fJII1IIIIIIIi:f II p/IJIr /0" bid IncmlVlIt «Ij1lJ11M1tJ. The PCC .hould adq)t and
announae a plan tor IdjuIdna the bid increment before the auction beaina. By Idopllna a
sensible plan up front. the PCC ean focus on other things durina the auction. Some
modiftcadolll IDa)' be Deeded u the auction proceeds, but these chanaeI would be minor
relative to the cbanles needed under the current plan. With the current plan. the FCC's
behavior is more apt CO be viewed u arbitrary. The prior announcement of the plan aUowa
the bidden to~ bidetina ltrltelies in Baht of specific rules. Bidding il more apt to be
orderly and radoaal. AI I result t efficiency improves.

A S................ ,. ad :r.acr.e.t ACU1lltlDtnt

C t with the priacJpJeI above, I PI'OpOIe the toJJowm, metbod for adjuttina the
bid ilJCNmlOt. The increment in any round depends on the number of new bids in the prior
round. If aM,. are more chan 32 new bids in the prior rourxi, the bid iacrement i. the greater
of $.064 per MHz-pop or 161 of the prior blah bid. If there are lett than 8 new bids in the
prior NUad. the bid increment is the greater of $.016 per MHz-pop or 41 of die prior high
bid. AI tile __ber of DeW bidl falll from 32 to 8, the bid increllllDt fall. lm-Iy from 161
to 41 (SM4 to $.016 per MHz-pop), droppin• .S" ($.002 per MHz~pop) with each fewer
bid. 1IIble 1 ahowt how the bid increment changes widJ the number of new bids in the prior
round.

3
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1'IIbIe f. Bkl increment u a function of the number of DOW bid. in prior round.

Number of oew bicIIln
prior round ~8 12 16 20 24 28 ;jt32

Percemaae bid iacrement 4~ 6~ 8f1 10~
12_

14~ 16ti

AblOlutebid iDClelMnt 0.016 0.024 0.032 0.040 0.048 0.056 0.064
($ per MHz-pop)

AblOlute increme. 011 400 600 800 1,000 1.200 1.400 1,600
50/50 kHz lice.. ($k)

Ablolute increment on 2'0 375 '00 625 7'0 '75 1.000
50112.' kHz laDle (Sk)

Abloluce increll*lt on 200 300 400 SOO 600 700 800
50 kHz lao. (Sk)

This bid inc~ IPPl'OICh ICCOmplllhes the five lOlls above. The bid increment i.
wac initiIJl, IDd cI.eolinDIlf8duaJly u bid activity le..ns. It ia limple IDd mponsive. If
biddina lCtivit)' ililwa in the initial round. the incremcnt Immediately drops to an
appropriate level in 1be next round. For example. if no firms are williq to bid the minimum
bids in the lntdal muDd (~1')' firm submitted a waiver), then the bkllncremem and the
minimum bkl drops to S.016 per MHz..pop.

To evaluate chi. method. I bave conducted 1185 auction simuJadoDa. TIle simulation
paranteten. other thaa tho b.kl increment, are idcntical to thOle in the prior simulations.
Figure 2 shows the nvmber of rounds in each sr.age of the aucdon u a function of the final
ale price of a 50150 kHz licente. StaF 2, with the heiptened cdvity rule, beains when the
number of new bid. in the prior round falls below 10. sevcral concIusiODI can be drawn
from the .imulltiou:
• The numher of rounda is much less ICnaitive to the final pricel. About seven additional

rounds are needed with NCb doublinc of price.. Thil it three times filler than under the
FCC', plan, where a daubJi.. of prices requires an additional 21 round••

• The talal number of rouDdJ II likely to be under 60 rounds even If the final prices are
hiah. In only 11 CIMt out of 1185 (0.9") were more than 60 round. needed. With this
metbocl. clolure within five day. is nearly ..ureet.
A fgnJaer of dlil metbod il that the FCC am make minor lCIjuatments to the

plaD in te~ to u.nro n dtfticultic•. Although adjUitmentl are unlikely 10 be nece_ry,
the PCC may find that after 40 round. bktdins activity is still hip. In thi. cue. the FCC can
announce that tho bid increment will not faU below 6~; that Is. it will reech ill minimum
when me number of new bids in the prior round has (allen to 12, ramer dum 8. Likewise, the

4
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FCC mipt ftJid Chat bidclllll -=tivity il lliaht after only 15 roundl. In this cue, the FCC can
umoullCe that the bid increment will continue to fall to 2~ when there are four new bid. in
the prior rouDd. III tid. way, bidder, ",iII be able to expraa smaller differences in value. if
there i. lufflcient time.

Thil methocI ••• on jUlt two parameters: an ICtlvity level upper bound (32), tIW
defines the maximum bid iDcfement. and an ICUvi17 level lower bound (8). that deftnet the
minimum bicl increment. For an lCtivity levels between Ib_ upper and lower bound•• the
pereenflle bid itIC......t is nI2 and the abtolafa increment II $.002'0. where n it the number
of new bkll in the prior round. I have cboIen the upper and lower boundl 10 that it
extremely Ulrel, that clolure will be ruched within 60 rounda. flillte 3 IboWi the number of
round. until cJoRre MIed on an upper bound of 30 (lSS) and a lower bouad of 5 (2.5~).

With thee 18td11l1 aAtbouah it is likely that the aucdon would eDcl widlin 60 rouod,. there il
I sianiftcanl cbaRce tUt more than 60 roundl would be needed. In Ul cues out of 866
(12.81). more than 60 rounds were needed. Bither the upper or lower bound. Ihould be
railed. Plaure 41bow1 the number of rounda with an upper bound of 40 (201) and a lower
bound of 6 (3S). n.. IIttina.allO leem about ripu: it ia eKtremely likely that clOlUrC II
reached within 60 round•. In only 56 C8IeI out of 1.248 (4.5~). more than 60 rounds were
needed.

I have not yet n.nded this med10d to IUcdoos for le,ionaI. MTA, or BTA licenles. I
intend to do thi. in tile .at future. There are two potential di1BcuJtiel.

• DI.... Ueea.s may have subltantially different val... in terml of MHz-pops. because
of dl'", popuIadoD densirio•. Then lOui. the abtolute i~mcnt equalacrou all
He... doe. DOt make lINe. One way to retolvo this probJ_ il to aaume that value.
are ,...n1OMl to population denalty. If the abIolute increment for the New York MTA
is S.IM per MHI..pCIp. then .. the ablOJute iucrement for the Spokane MTA - $.04'(POP
d.lllIty SpaIIane)/(pop .naky NY). An alternative lOIution 11 to allow. bidder to bid
below tbe minimum increment. Such a blcl would be valid if and only if DO bidder bid at

or aINwe the minimum increment. Otherw•• the bidder would need to ute a waiver to

contIIIue participation.

• It il net immediately obvioul what abe belt measure of bkldina activit)' il.

Neither of1he. diftlcu1t1e1 is pretent in the nationwide narrowband auction.
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